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34
Cyclic electron flow around Photosystem I (CEF) was discovered in isolated 35 chloroplasts more than six decades ago, but its quantification has been elusive. We as well as assuming the quantum efficiency of photochemical conversion to be 1.0.
69
The linear electron flux through PSII and PSI in series (ETR2) was measured by the 70 gross rate of oxygen evolution using a Clarke-type oxygen electrode in CO 2 -enriched 71 air in which photorespiration is suppressed (LEF O2 to the leaf tissue, while allowing gas diffusion into the abaxial side of the leaf. 
196
The measurement of Y(I) was conducted in two stages (Kou et al. 2013) . First, (Fig. 2b) . At even higher green excitation irradiance, the matching 239 deteriorated (data not shown).
240
In rice leaf segments measured in 1% CO 2 , the matching was similarly improved 241 as the green excitation light increased to 0.38 µmol m −2 s −1 (Fig. 3) (Fig. 9a) .
397
Above that maximum irradiance, qP × I even declined slightly with increase in indicates that, in spinach, there was little or no charge recombination in PSI at these 424 irradiances, for any charge recombination would have contributed to a residual ∆Flux.
425
In Arabidopsis thaliana, the NDH-dependent pathway is minor compared with the 426 PGR5-dependent CEF pathway and NDH may even aid the AA-sensitive,
427
PGR5-dependent CEF pathway (Kou et al. 2015) . In the presence of MV, ∆Flux was 428 also close to zero. MV, by mediating electron transfer to molecular oxygen, should 429 have minimized both CEF and charge recombination, so this result was expected.
430
Unfortunately, we were not able to use vacuum infiltration on leaf tissues of the other 431 three species without losing photosynthetic activity. Uptake through the cut petioles 432 of poplar and cotton leaves overnight was attempted, as was floating leaf discs on 433 solutions, but we were not confident that the inhibitors were reaching all the intended 434 sites of action.
435
In intact poplar leaves attached to a branch (Fig. 6a ) and in cotton leaves 436 attached to the plant (Fig. 8a) , ∆Flux increased with actinic irradiance with a smaller 437 lag (< 100 µmol m −2 s −1 ) than in the other two species. The same was true of leaf (Fig. 6b) . The decrease in LEF fl at high actinic irradiance was more 439 pronounced in leaf discs than in an intact leaf. This could be due to some water loss 440 which resulted in tissue contraction of leaf discs, thereby exacerbating the difficulty 441 of detecting the fluorescence from the chloroplasts in deeper tissue.
442
ETR1 was greater in intact rice leaves compared with leaf segments, as was stomatal closure associated with water loss from the cut tissue (Fig. 7) . In intact rice 448 leaves in air as well as leaf segments in 1% CO 2 , a lag (up to ~200 µmol m −2 s −1 ) was 449 also apparent before ∆Flux increased steadily with irradiance ( Fig. 7) . At 1,000 ; ▲, 0.38 µmol m −2 s −1 ).
600
Values are means of five to six leaf discs (± s.d.). 
